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Objective: We investigated the necessity of preoperative bowel preparation for gynecological oncology
surgery.
Materials and Methods: We retrospectively reviewed the medical records of patients who underwent
gynecological oncology surgery with simultaneous colon or rectal resection between April 2005 and
September 2014 at the Tri-Service General Hospital, Taipei, Taiwan. Patients were divided into two
groups based on whether preoperative mechanical bowel preparation (MBP) was performed. Patient
characteristics, including duration of antibiotic treatment, surgical procedures, and occurrence of surgical
and nonsurgical complications, were compared.
Results: We enrolled 124 patients who underwent gynecological oncology surgery with simultaneous
colon or rectal resection, of whom 76 received MBP and 48 did not receive mechanical bowel prepa-
ration. On comparison between the two groups, no signiﬁcant differences were noted in the assessed
patient characteristics, including mean age (p ¼ 0.61), Federation of Gynecology and Obstetrics stage
(p ¼ 0.9), American Society of Anesthesiologists grade (p ¼ 0.9), body mass index (p ¼ 0.8), and residual
tumor size (p ¼ 0.86). Furthermore, duration of antibiotic treatment (p ¼ 0.97), surgical procedures
(p ¼ 0.99), and total hospital days (p ¼ 0.75), were not different between groups. The risk of surgical
(p ¼ 0.78) or nonsurgical (p ¼ 1.0) complications was not signiﬁcantly higher in the non-MBP group than
in the MBP group.
Conclusion: MBP provides no signiﬁcant beneﬁt during gynecological oncology surgery. Thus, preoper-
ative MBP is not essential before gynecological oncology surgery and can be omitted.
Copyright © 2016, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).Introduction
Traditionally, mechanical bowel preparation (MBP) is suggested
before gastrointestinal and gynecological oncology surgery due to
the risk of colon or rectal perforation caused by severe adhesion
over the pelvis or advanced stages of ovarian, uterine, or cervicaltum Surgery, Department of
nse Medical Center, Number
aiwan.
.-K. Chang).
bstetrics & Gynecology. Publishedcarcinoma. For more than a century, our hospital has recommended
preoperative MBP. Salani et al [1] reported that locally advanced
ovarian carcinoma involving the rectosigmoid colon is associated
with a high incidence of mesenteric nodal metastasis, and that
because the rectosigmoid colon is the portion of the gastrointes-
tinal tract most frequently involved with gynecological tumors,
survival rate improves with optimal cytoreduction. Hence, more
extensive procedures, such as bowel resection, may be required if
locally advanced ovarian carcinoma is noted. If the surgical objec-
tive is complete cytoreduction of occult nodal disease, the standard
surgical technique should include sigmoid mesocolectomy with
resection of associated lymphatic tributaries during rectosigmoidby Elsevier Taiwan LLC. This is an open access article under the CC BY-NC-ND license
Table 2
Duration of antibiotic treatment.
Day MBP
(n ¼ 76)
No MBP
(n ¼ 48)
p
1 3 (3.9) 2 (4.2) 0.97
2 21 (27.6) 13 (27.1)
3 33 (43.4) 20 (41.7)
4 9 (11.8) 6 (12.5)
5 3 (3.9) 1 (2.1)
6 0 1 (2.1)
7 7 (9.2) 5 (10.4)
Data are presented as n (%).
MBP ¼ mechanical bowel preparation.
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bacteria, thereby lowering the risk of infection, postoperative
anastomotic leakage, and intra-abdominal abscess. However, this
has not been scientiﬁcally proven, and many studies have ques-
tioned the necessity of MBP. For example, in one previous report,
Fanning et al [2] stated that preoperative MBP did not lower the
risks of anastomotic leakage and infection, and suggested that MBP
could be omitted. Few reports have investigated the necessity of
MBP in patients undergoing gynecological oncology surgery with
simultaneous colon or rectal resection. Therefore, in this study, we
retrospectively reviewed the medical records of patients who un-
derwent gynecological oncology surgery with simultaneous colon
or rectal resection at our hospital to better elucidate the necessity of
MBP.
Materials and methods
This retrospective study was carried out in the Division of Colon
and Rectum, Department of Surgery, and Department of Obstetrics
and Gynecology at the Tri-Service General Hospital, Taipei, Taiwan.
The medical records of 124 patients who had undergone tumor-
debulking surgery for gynecological cancer (ovarian, uterine, cer-
vical or endometrial) with simultaneous colon or rectal resection
between April 2005 and September 2014 were reviewed. Patients
who had undergone only repair of the colon or rectum were
excluded. Among these 124 patients, 76 received MBP and 48 did
not receive MBP (NMBP) based on the surgeon's decision. The MBP
group received bowel preparation including clear liquid diet com-
bined with oral laxatives, such as sodium phosphate, 24 hours
before surgery. Retrograde enemas using 500 mL warmwater were
also performed in the evening before surgery and early in the
morning on the day of surgery. On the day before surgery, peri-
operative prophylactic oral antibiotics, including neomycin and
erythromycin (1 g every 6 hours for 3 doses), were administered.
On the day of surgery, intravenous cephalosporinwas administered
1 hour before incision. Postoperative cephalosporin was main-
tained according to the patient's status and the physician's decision.
Patient characteristics, including mean age, International
Federation of Gynecology and Obstetrics (FIGO) stage, American
Society of Anesthesiologists (ASA) grade, body mass index (BMI),Table 1
Patient characteristics.
Variable MBP
(n ¼ 76)
No MBP
(n ¼ 48)
p
Mean age, y (SD) 57.4 (10.0) 56.4 (10.4) 0.61
FIGO stage 0.90
IIIA 1 (1.3) 0
IIIB 1 (1.3) 1 (2.1)
IIIC 58 (76.3) 35 (72.9)
IV 16 (21.1) 12 (25.0)
ASA grade 0.90
1 or 2 64 (84.2) 40 (83.3)
3 12 (15.8) 8 (16.7)
BMI (kg/m2) 0.80
< 24 41 (59.3) 24 (50.0)
24e27 15 (19.7) 13 (27.1)
27e30 8 (10.5) 5 (10.4)
 30 12 (15.8) 6 (12.5)
Residual tumor 0.86
0 cm 23 (30.3) 13 (27.1)
0e1 cm 44 (57.9) 30 (62.5)
> 1 cm 9 (11.8) 5 (10.4)
Data are presented as n (%), unless otherwise indicated.
ASA ¼ American Society of Anesthesiologists; BMI ¼ body mass index;
FIGO ¼ International Federation of Gynecology and Obstetrics; MBP ¼ mechanical
bowel preparation; SD ¼ standard deviation.residual tumor size, duration of antibiotic treatment, surgical pro-
cedures, and occurrence of surgical and nonsurgical complications,
were compared between the MBP and NMBP groups. All individual
information of the patients was well protected, and the protocol
was approved by the Institutional Review Board of Tri-Service
General Hospital. Data management and statistical analyses were
under the responsibility of the Tri-Service General Hospital. The
two-sample independent t test was used for comparisons between
the MBP and NMBP groups and SPSS version 20.0 (SPSS Inc., Chi-
cago, IL, USA) was used for statistical analysis.Results
No differences were found between the MBP and NMBP groups
with regard to mean age, FIGO stage (IIIA, IIIB, IIIC, or IV), ASA grade
(1, 2, or 3), BMI, or residual tumor size (0, 0e1, or > 1 cm; Table 1).
The two groups also had a similar duration of antibiotic treatment
(p ¼ 0.97; Table 2). No differences in surgical procedures were
found between groups, which included rectosigmoid resection,
left-sided colectomy, right-sided colectomy, transverse colectomy,
and multiple bowel resection (p ¼ 0.99). A protective stoma was
performed in ﬁve patients (6.6%) in the MBP group and in three
patients (6.3%) in the NMBP group (p ¼ 1.0; Table 3). We evaluated
the occurrence of surgical complications, including anastomotic
leakage, wound infection, and intra-abdominal abscess. One MBP
patient and one NMBP patient had a wound infection and anasto-
motic leakage. Incidence of surgical complications was not signiﬁ-
cantly different between the MBP and NMBP groups [7.9% (n ¼ 6)
vs. 10.4% (n ¼ 5), p ¼ 0.78; Table 4]. Nonsurgical complications,
including cardiac events, pneumonia, urinary tract infection, urine
retention, postoperative ileus, small bowel obstruction, gastroin-
testinal tract bleeding, and deep venous thrombosis, occurred in 12
patients (15.8%) in the MBP group and in eight patients (16.7%) in
the NMBP group; the difference between groups was not signiﬁcant
(p ¼ 1.0; Tables 5 and 6). Total hospital days were also similar be-
tween the groups (Table 5).Table 3
Surgical procedures.
Procedure MBP
(n ¼ 76)
No MBP
(n ¼ 48)
p
Surgical procedure 0.99
Rectosigmoid resection 57 (75) 38 (79.1)
Left-sided colectomy 2 (2.6) 1 (2.1)
Right-sided colectomy 4 (5.3) 2 (4.2)
Transverse colectomy 3 (3.9) 2 (4.2)
Multiple bowel resection 10 (13.2) 5 (10.4)
Protective stoma 5 (6.6) 3 (6.3) 1.0
Data are presented as n (%).
MBP ¼ mechanical bowel preparation.
Table 4
Surgical infectious complications.
Complications MBP
(n ¼ 76)
No MBP
(n ¼ 48)
p
Anastomotic leak 1 (1.3) 1 (2) 1.00
Wound infection 4 (5.3) 3 (6.3) 1.00
Intra-abdominal abscess 2 (2.6) 2 (4.2) 0.64
Total 6 (7.9)a 5 (10.4)a 0.78
Data are presented as n (%).
MBP ¼ mechanical bowel preparation.
a One patient in the MBP group and one in the No MBP group had both wound
infection and anastomotic leak.
Table 5
Nonsurgical infectious complications.
Complications MBP
(n ¼ 76)
No MBP
(n ¼ 48)
p
Cardiac 1 (1.3) 1 (2.1) 1.0
Pneumonia 2 (2.6) 1 (2.1) 1.0
Urinary tract infection 2 (2.6) 2 (4.2) 0.64
Urine retention 2 (2.6) 1 (2.1) 1.0
Ileus 2 (2.6) 1 (2.1) 1.0
Small bowel obstruction 1 (1.3) 1 (2.1) 1.0
GI tract bleeding 1 (1.3) 1 (2.1) 1.0
DVT 1 (1.3) 0 1.0
Others 4 (5.3) 2 (4.2) 1.0
Total complication 12 (15.8) 8 (16.7) 1.0
Total length of stay (d) 8.2 ± 5.5 8.5 ± 4.5 0.75
Data are presented as n (%) or mean ± standard deviation.
DVT ¼ deep venous thrombosis; GI ¼ gastrointestinal bleeding; MBP ¼mechanical
bowel preparation.
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While numerous studies have debated the necessity of MBP for
gynecological oncology surgery, few studies have investigated this
in patients undergoing gynecological oncology surgery with
simultaneous colon or rectal resection. To help clarify whether MBP
is necessary in such surgery, we retrospectively reviewed the
medical records of patients who underwent gynecological
oncology surgery with simultaneous colon or rectal resection with
or without preoperative MBP at our hospital. No signiﬁcant differ-
ence was found between these two groups with regard to duration
of antibiotic treatment, thus eliminating the inﬂuence of MBP on
antibiotic use. Our patients in the MBP and NMBP groups under-
went similar surgical procedures. Finally, MBP had no inﬂuence on
occurrence of surgical or nonsurgical complications. Therefore, we
conclude that MBP is not essential before gynecological oncology
surgery.
Fanning et al [2] reported that preoperative MBP for gyneco-
logical surgery does not lower the risks of anastomotic leakage and
infection. Similarly, Guenaga et al [3] advocated that MBP is un-
necessary before elective colorectal surgery. In a previous review,
Eskicioglu et al [4] searched Medline, Embase, and Cochrane da-
tabases to identify randomized controlled trials comparing patients
who did or did not receive MBP. The outcomes assessed included
postoperative complications, such as anastomotic dehiscence andTable 6
Total surgical and nonsurgical infectious complications.
Total surgical and nonsurgical infections MBP
(n ¼ 76)
No MBP
(n ¼ 48)
p
18 (23.7) 13 (27.1) 0.68
Data are presented as n (%).
MBP ¼ mechanical bowel preparation.superﬁcial surgical site infection. Because NMBP was not found to
be associated with an increased incidence of postoperative com-
plications or other adverse effects, Eskicioglu et al [4] suggested
that MBP before surgery should be omitted. Slim et al [5] studied
meta-analyses including 4859 patients, and found no signiﬁcant
differences between patients who did or did not receive MBP in
terms of occurrence of anastomotic leakage (p ¼ 0.46), pelvic or
abdominal abscess (p ¼ 0.75), and wound sepsis (p ¼ 0.11). Use of
different mechanical regimens did not inﬂuence the primary or
secondary outcomes. Therefore, the authors concluded that MBP
should be omitted before colonic surgery [5].
By contrast, Berek and Novak [6] stated that “the beneﬁts of MBP
include decreasing the gastrointestinal contents, which facilitates
the surgical procedure by allowing more room in the abdomen and
pelvis. MBP eliminates formed stool and reduces the risk of bac-
terial contamination if rectosigmoid colon enterotomy occurs.
Hence, infectious complications could be reduced.” Therefore, they
concluded that despite the infrequent occurrence of colonic injury
during gynecological oncology surgery, MBP should be part of the
standard practice for gynecologists [6]. In another report, Bretagnol
et al [7] conducted a single-blind, multicenter, randomized trial to
assess the postoperative outcomes of patients who underwent
sphincter-saving rectal resection for cancer without preoperative
MBP, and found that rectal cancer surgery without MBP was asso-
ciated with higher overall and infectious morbidity rates, without
any signiﬁcant increase in the incidence of anastomotic leakage.
Therefore, their ﬁndings suggest the use of MBP before elective
rectal resection for cancer.
Our study showed no signiﬁcantly higher risk of overall or in-
fectious morbidity in the NMBP group compared with the MBP
group, indicating that preoperative MBP is not essential for gyne-
cological oncology surgery.
In cases of severe adhesion over the pelvis, defects of the serosa
or muscularis may be seen over the rectum or colon. Therefore,
repair may be required. At our hospital, if only a small serosal tear
or abrasion is noted, we use interrupted 3-0 silk sutures for single-
layer closure of the bowel serosa in most cases. To prevent possible
narrowing of the bowel lumen, the suture lines usually are made
perpendicular to the long axis of the bowel. By contrast, when there
is a large defect or extensive injury of the bowel wall, a segment of
bowel is resected. In those cases, reanastomosis or diverting co-
lostomy is performed.
Use of MBP did not affect the decision to perform colostomy. The
decision to repair or resect the injury was based on the adequacy of
perfusion of the bowel segment, the grade of bowel injury, and the
patient's overall clinical status. For most cases in this study, primary
reanastomosis could be performed without ileostomy or colostomy
diversion. However, if there was severe or extensive injury or an
unfavorable overall clinical status, a proximal diversion was con-
structed. Our study showed that a protective stoma was performed
in ﬁve patients (6.6%) in the MBP group and in three patients (6.3%)
in the NMBP group. Most patients in both groups received primary
repair or reanastomosis, and unfavorable complications were
seldom reported.
To address the question of whether to repair any penetrating
colon injury with primary anastomosis or fecal diversion, and to
identify the risk factors for colon-related abdominal complications,
Demetriades et al [8] performed a multicenter prospective study.
Their study included 19 trauma centers and comprised patients
who underwent colon resection due to penetrating trauma who
survived at least 72 hours. They determined that the surgical
method of colon repair for penetrating trauma after resection did
not affect the incidence of abdominal complications. Severe fecal
contamination, transfusion of at least 4 units of blood within the
ﬁrst 24 hours, and single-agent antibiotic prophylaxis were found
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concluded that primary anastomosis should be performed in all
such patients because colostomy reduces the quality of life and
increases the need for subsequent operations [8]. Primary repair of
penetrating colon injury is an appealing management option.
However, due to uncertainty regarding its safety, Nelson and Singer
[9] conducted a meta-analysis of randomized controlled trials to
compare the morbidity and mortality rates after primary repair of
penetrating colon injury or fecal diversion. They found that the
penetrating abdominal trauma index scores did not differ signiﬁ-
cantly among studies. Furthermore, mortality was not signiﬁcantly
different among groups. However, the incidence of complications,
including total infections, abdominal infections excluding and
including dehiscence, and wound complications excluding and
including dehiscence, all signiﬁcantly favored primary repair.
Therefore, they concluded that the meta-analysis of currently
published randomized controlled trials favored primary repair over
fecal diversion for penetrating colon injury [9].
Aside from the inherent limitations of the retrospective nature
of this study, our study had some other limitations. For example,
the small sample size (124 patients) limits the generalizability of
the results. Therefore, further, large studies are needed in the
future.
In conclusion, based on our results, MBP provides no advantage
for gynecological oncology surgery, with no differences in the
incidence of postoperative cardiac events, pneumonia, urinary tract
infection, urine retention, postoperative ileus, small bowel
obstruction, gastrointestinal tract bleeding, or deep venous
thrombosis. We also believe that primary reanastomosis of therectum or colon should be the repair method of choice if pene-
trating colon injury occurs.Conﬂict of interest
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